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(54) DETECTION OF LACTOBACILLUS BACTERIA bacteria containing a specific primer for proliferating the 

second objective gene. The present method is especially 
(57) Abstract: effective for detecting hiochi bacteria. 

PURPOSE: To provide a gene specific to Lactobacillus COPYRIGHT: (C)1 994, JPO&Japio 
bacteria, a method for quickly detecting said bacteria in 
high sensitivity using the gene, and a kit therefor. 

CONSTITUTION: The objective method for detecting 
Lactobacillus bacteria, designed to detect a gene in the 
spacer region lying in between the gene coding 16SrRNA 
of the Lactobacillus bacteria and the gene coding 
23SrRNA thereof. The second objective gene resting on 
the spacer region. The third objective kit for detecting said 
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(54) immcD^W^ y ^ h ^<'^^^::^mmM<DW\hyj^ 



(57) i^m] 

— KI-^it^T-^ 2 3 S r RNA^^t— Kt-'65tfe^O 
5/ ho #(-A^«(5C>^H:il-^a't?fc'5o 




1 

-7^ 6 S r RNA^rr— Kt" 

^M^^t 2 3 S r RNA^rn— K1"^iieT-cOP5lcfe 

im^m 3 1 is*^ 1 mm(D:^m^m\^^xmm^n 5 

2 fS^c^;^ i^-ffi^iE60^t^^ ^ItfH ^ :5 yc ^ 
:7^^ -r- V ^ 5 ^ ^ t -5 ^ 

[0 0 0 1 1 

imm±<omm^m] Lact 
obaciiius ) mmm<omm:^m^mi.. '^i^mm^a-n 
6 s/2 3 s r RNA:^^-^-mm<DmB^mm^m 

[0 0 0 2] 

1 5-8 0 3M. (1 9 7 0) K ^Kn-mit^^ h^^^ 

/U::^ --^^y^ a t ;?^^-f ( Lactobacillus heterohiochii 

) t9^h^<f-/UP^ ^^t^r^-Y ( Lactobacillus h 
omohiochii ) . A^ttfL^IStCf^, -7^ h^^^ 

>'^>^ "^-t^—:^^ (Lactobacillus japonicus ) ^ ^ 
^ h-'^^yw;^ ZT'^^^^/V'AC Lactobacillusplantarum 
) s h^^f^/V^ Lactobacillus casei ) 

^if-f -^ni^— ( Methods in Enzymology ) . Hi 5 
5^. 03 3 5 — 3 5 0^ (1 9 8 7) ] t^^h^o PC 

[0 0 0 3] h^^^/l-;^M^^cOr RNA«>E^t;i 
OV^Tti. ^^5^ :/l-'fc';=^( Lactobacillus 

brevis ). ^^h^^^/V-^ y^/l^://^J^=¥-f ( Lactobac 
illus delbrueckii ) . -7 ^ h^^^/V-;:^ ^"yl^^^V 

RXJ^'y^ V^<^;v::^ t*yT'-fe>-^( Lactobacillu 
s viridescens ) 05 S r R N AiieT-<7)SSBa^(l^5^ 




#^^6-9 0 7 9 3 



2 

^tK/W— ->3 >'(Journalof Molecular Evolution 
8#, ^143'-'153H (1976) . p^^U^ ^y^ 
r-yy>< y■!^— ^( Nucleic Acids Research ), » 
1 7^. IS4873H (1989) . I^^16#. %\ 
0938H (1988) . ^979-987 
H (1 9 8 0) ] . 7^ V^<^;v::k Y^^ 

;^>KU'y ( Lactobacillus kandleri ). 
h^^^/v;^ -^r-f-^— ( Lactobacillus minor ) ^ 
Y^<^?v:k =i>'r7i^;7,( Lactobacillus confusus ). 

( Lactobacillus catenaforme ) , 'BJJ-9 ^ V 
^<^/U:^ t:*:y y ( Lactobacillus vitulinus) (D 1 

6 s r RNAm&^(ommmmm^M^^nx\^^^ 

^/l^ ^ y v^^— ( Journal of B 

acteriology ) , ||171#. |^6455'-'6467H 

(1 9 8 9) , w i/i^ r->5/X yi^— ^ ^ 

18^. Il3401'-3402H (1990) . v^;=^7^ 

( Systematic and Applied Microbiology ) ^ H 1 2 
20 H145'-149H(1989)K -^UT±M?> 

UTV^^ ^8 6#. H7 2 0H 

(19 9 1) ] o 5 S r RNAOig^SB^iJfi^ 

Rrtgtt;65fc^^ ^fc^ 1 6 S r RNA^CoV^rt>[Rl^ 

[0 0 0 4] 1 6 S r RNAit>KT-^ 2 3 S r R 

NAite^ora^^:«J^$ttTV^^;^-<-i^-ti^KOJtfe 

m.mmymmhmz.^fixy^^fs:^\ 

[0 0 0 5] 
[0 0 0 6] 

PU h^^5^/l^;^SfflS01 6 S r RNA^^r— K 

i-^itfeT-^ 2 3 S r RNA^:=i— h'i'^m^l^<Dm\C 

50 i^-|S^(OJte^(cK•r^, :^yc. :^mm<Dm3(Dmm 



(3) ^ #M¥6-9 0 7 9 3 

3 4 

<omB^^mm^'^^tz}^<^^^(D'^94-r-^^mi. <D-U. irf'J:t>^ 1 6 S r R N A-^-<-f'-ti*S- 2 

TV^:5r i^#tg^-r'5e 3 S r RNA^ri— K UTVn^ DN AgB^dO^ ^) 

10 0 0 7] h/^^yi-;^ (Ur. L. /^i^lcU. »:t;iL. mmm~m^^mfj:i:>NAmmR'0^^ 

M^BMOr RNA^ni-K-r-SDNAIi. 1 6 S r RN DN AgB^U^^tti LfCo 

A-;^^— -Ei^ig- 2 3 S r RNA-;^^— ih— ffitiE [0 0 0 8] 

- 5 S r RNA(^)#DNASB^iJ-ClSj5!c^ttTV^5e * IMl] 

m 1 

L. IF013118 SI 30^ 

IF013119 SI sot: 

JCM1198 SI 30^ 

L. IF013120 SI 30^ 

IF013121 SI 30X: 

JCM1199 SI 20X: 

L. i^^^/K::^;^;^ IAM10068 803 37T; 

L. IAM1216 803 37^ 

(rhaninosus) IF03532 804 37^10 

L. :fyif4 v-— X jftr-^^ IF03533 804 37t: 

L. J^t"*— X IF03954 804 37t: 

L. z/W-b^^ IF013110 804 30^ 

ok^mmmm f-i si 30^ 

I 0 0 0 9 1 : ^ D N AHa^iJ^I^ffi(-#«»?SD N AgE^iJ<;0^#^MaED N 

SI :S 1^*16 (B:^mmm^) 5g. yvio A^ P C Rfe-e±iiH-r^;fe:ie><7)^y >^ V-^d"^ K:;^^ 

ml. ^®*9 0ml 30 -^-^-^^ b/Co ^S^iC^L. S^MDNA^^S^ b 

8 0 3:0. 5%:^V^yh>. 0. 5%^-;^b^^ TPCR&^m\ L. Jg^ffllSDN A(^^$^?i^;653S)^ 

-xb^r^h, 0. 5%^//v:=i-;^. 0. 2%9i^h- ^ <mm. mti^^fi^ t ^ Rxf^mm-^mmm^mm 

0. 0 5%^>><— :x(Tween) 8 0. 0. 1 %M g S "Xf^ ^ C i: tr^ffi UfCo 

O4/7H2O. pH6. 8-7. 0 [0 0 1 1] =ir#:KJt-:*:^l^^f&0jr^o 16S 

8 0 4:0. SVo^y'h^. 0. 5%-<— b^^;^ h r RNA^tJ?2 3 S r RNA^=t— K-r^«e^I^=^^ 

0. 0. l%MgS04/7 f^m^X <i^^^tlX^^^^ tf)>^h^X^^^ (^2 — 

pH6. 6^-7. 0 ^5) o 

[0 0 10] m^. m^'T'mm:^mt vxmtEmt>m^ [0012] 

mxmmt^:PCKm^fx^f:Lm^. L. ^ [IS 2] 

IS 2 

R16-l(Dia^iJ :5'-CTTGTACACACCGCCCGTC A-3' 

L. 

^<^ju:^ Xr/^y;^ 

(Bacillus subtil is) 

3ii/^ybT =iy 

(Escherichia coli) 

ti^^^'rV ;Jfe*;^ 

(Mycobacterium bovis) 

^NHx^^-ry^'A ^NHtr c 

A (Halobacterium halobium) 50 



(4) ^M¥6-9 0 7 9 3 

5 6 

:fyy'V^ 

^ (Mycoplasma capricolum) 

i/^L— K^-^^ r^JV^ 

/ i^ (Pseudomonus aeruginosa) 
H^w-^;;^ -f-— ^:7>f 

(Thermus thermophilus) 

:3 5/::^7;^ ^—/UT^ C 

(Halococcus morrhuae) 

;^M^7'h^ir;^ ytf>5^ 

(Streptomyces lividans) 

yty<i^T]) ^J^ 

"7 (Heliobacterium chlorum) 

:7y7^^<^T]) ^^<]) 

•:^ A (Flabobacterium 
heparinum) 

[0 0 13] [^3] 

m 3 

R16-2(^)iB^iJ :5'-GTGCGGCTGGATCACCTCC T-3' 
L. NNNNNNNNN 

y<'^/i^::^ Xy^^ 

zni^:r, ytT =iy C T 

^4 f/M. /Kb*;^ 

y !^i=s /^t:ttf C 

-^^n:7'^X-^ ;^7:/y=i A 

i/^— K^^;?^ r^yv^E? C 

-1^— ^:7>f^>^ 

y^x2 ^y:^:;^ /VT^ C 

;^M/Xh^-fe^ y t*^ 

^y y 

:7^^v<:^7^y T>i>, ^/N^y -nnnnnnnn 

[0 0 14] [^4] 



(5) 



6-90793 



R23-lR0iB^J :3'-cCtAcJgaACCGTGATCCT C-B" 
R23-lR®ffi«K?fl : 5'-G J A T G J C T T G G C A C T A G G A G-3' 



f X i; t 7 3 ij 



-G C 

-G C-C G-CA 

-G G TCCA 

-G--AG--C T-GGATGC 

-A C A-AAT 

- G C G-CA 

-G C--C CC* 

-A- AG G-CA 



[0015] [^5] 

m 5 

R23-2R<DmM :3'-CTTTGTAGATTCATGGGCCT-5' 
R23-2Rro+B:Bia?!J :5'-<;AAACATCTAAGTACCCGG A-3' 

^^.'f'/l^:^ XzfT V 

a^'>-3;y tT ny C-- 

^^u/<^T]} ifJ^ ^^^t' G C GGCC- 

K^-^;^ T^J\^^ T-- 

1^— -r— C A-- 

^^uzi-i/:^^ ^—jUT^ C G-C- 

[0016] ±fim 2 ~^ 5 (tmm^m r R N Ait-E^^ * ^^t i^-Ct S» 

<O^W^nx\f^^mmmm. RXJ^tivh-^^hmmLtcy [0 0 191 PCR&};iov^Ttt. iS's'iJ'DNA^Ky^ 

1 6 S r RNAJt^-?C>, ^4SO!^5(i2 3 S r RN ;^5^^iiiel±:^l>eJrfJ|gS^^TV^So P C Rjfel' J: t) 

ttfc;a^e>il^bfcr9'TN'— <DSSBa?iJ4r^i-. ^2~ 'C?!lx.«lttI»f>}-SrM 1 3 7 r-t^^i5' ^- 

^^^^T^^nev^:^S4rN-e^Lyho [0 0 2 01 rcoJ:5t'l.T8t^L.fc>^-<— th-fliS*^ 

10 0 1 7] M;t«. BHM^<DiH>?iJ#-i-lT?^$tt5R ffiSBB^iJtt, -^J^t^DNAS I SV;=^x^ (^fgjgtt) 

1 6-i7°9'r-^-i:Ba?ij#-§-4-e^^ix5R2 3-2 ^fflv^T^^-rs r t *s-e#. L. mmm<D^n'eti<D 

27"7'f-^-tBH?iJ#-f-3-C^$tv5R2 3-lRC0m i:*St?§5, 2|s:^0J#f,{i. 1 3@IBOL. M)mK«;=<; 

SrtAJ-etSo -§-5-1 3{;:^i^$^x5L. Jl)isfflmt'#Met)>fcigSSa?iJ^ 

[0 0 18] wixt>(D:7°9'r-=?'-t4DNA-g-^«^tcJ;i9 *;£Lfc„ E^lJ^OC>ia?iJ#-f- 5 fi L . n t 

-g-^-rsr t*5T'#. HPLC#-eiiiJ:)|tiKL-Cttffii- *50 JCMllOStL. ;l^^t;rf^-r JCM119 9, 



(6) 
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gH^iJ#-g'6fiL. ---rn I FO 1 3 1 1 8. 

L. ^TrJ}^:^^^ IF013119. L. tJn^I:^ 
f^-r I FOl 3 1 2 0. ^I5L. 7}N^t;^^-f IF 
Ol 3 1 2 1. g3^IJ#-^7(iL. iP^^:=:^:^:^ I AM 

1 0 0 6 8. m^m-^S\^L, -^^l^^/UM. I AMI 

2 16. ia?iJ#-^9fiL. ;^7-^Vf-:/;^t°-i>— X y 

I F03 5 3 2. ia^ij#-^ 1 OttL. 
f-:/;^ S^— X :^-^>r IF03533. BH^iJ#-^ 
llfiL. ;=^b°— XI F03 9 5 4. gE^fJ#-^l 2 
tiL. I FO 1 3 1 1 0. gB^lJ#-i-l 3[i^ 10 

m^^m'ft\c^m\^tc.ik^m^m^F-i o r rna^ 

« 6 



* [0 0 2 1] #?>^fcffiS@a^iJ^StCDNAS I Si/;^ 

(D^^^ Ba?fj^(^)ia^(j##i 4-2 i(c^^H^#^6^ 
(^r/^-r-^-^ bT>^v>H«. -^tt-ieti.(OL. Mffl^D 

[0 0 2 2] 
[|g6] 



m w 








IF013118 


BSJiJS^ 6 


LAM3R (ffi?rJS^15) 




IF013119 


tf 


6 


LAM3R ( 


n 


15) 




JCM1198 


ff 


5 


LAK4R ( 


ff 


14) 


L. ^^M^^^ 


IF013120 


n 


6 


LAM3R ( 


n 


15) 




IF013121 


ft 


6 


LAM3R ( 


ff 


15) 




JCM1199 


n 


5 


LAK4R ( 


ft 


14) 




IAH10068 


n 


7 


LAJ3R ( 


ff 


16) 




IAH1216 


ff 


8 


LAJ3R ( 


ft 


16) 


















IF03532 


tf 


9 


LAC4R ( 


ft 


17) 


















IF03533 


ft 


10 


LAC4R ( 


ft 


17) 




IF03954 


ft 


11 


LAB4R ( 


ft 


18) 




IF013110 


ft 


12 


LAB4R ( 


ft 


18) 


iAc««*««t F-1 




ft 


13 


LAF 1 ( 


ft 


19) 



[0 0 2 3] ^m^\cmm^^\i. mjm<DUjm^2 

O-C^^tt^LAUl i:@B^J#-§-l 4'e^^;h.^LAK 
4R<7)X^-r-v^— ^y-t^ct «9 L. --xnt;^^>r J CM 
1198i:L. i^^M:^^^ JCM119 9oae-? 

LAUl i:ia^!j#-^l 5T^$H5LAM3RO:/ 
y^^—n\^^ 19 L. ^y'xiM^^^^ I FO 13 11 
8. 13119iL. IF01312 
0. 1 3 1 2 1 03&>K^;6S. LAUl tga^lj#-^l 6'e 40 
^^H^LA J 3ROX^'<'^— 19 L. v^-r^^ 
tly^ IAM1 0 0 6 8 i:L. X^^^^/WA I AM 1 
2 1 i6(DW^^t^. LAUl hW^m^l TX-m^ti^ 
LAC4RcoX^-f-^— ^l;iJ:l9 L. ;^if-r 1^X>^ 
-v-— X I F03 5 3 2 ^ L. 

t^-V-X I F O 3 5 3 3 COite^ 

LAUl ^@B^iJ#-^1 8^^$;h.'5LAB4R<;9X 
y'-f^—MKX^ L, X IF03 9 54ir 

L. I FO 1 3 1 1 0(DmB^'^^. SH^fJ#-^ 

I 9T-S^tt^LAF I ^gHM#-§*2 lT*^^;ix-5LA ^50 



5o ^it. LAUl ^LAU3R<^)X^-r-^->y-(Cj;t9 

(om^^m'th:^tmx-^^o L. M»M^-*5v^ 

Tfi;^^-i^-fi:^^;l t RNA^rn- Ki-^fi^ig^&^Jf A 
[0 0 2 4] JfiH^coL. JS^«DNA<0;^W{:i. Mx. 

CO ^ ( i li tl^iig X n - X D N A ^ 3I tf^ i- tt <}: V \ 
[0 0 2 5] ^fc. :*:^BJjC^oT. L. MfflS#^D 
N A M tlE ^ ±i *! ^ ^ i6 O X ^ -r -x- - ^ ^ ^ X. T 

bLT:j3< r i:(^j:!9. L. mmm<oi^m^mm^ff 
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[0 0 2 6] ^^(Dmm^m<D:^^—^-m 

— t UTfi. ^tfx.«mi^<^R 16-1. R16-2, R 
23-lR. R2 3-2RSr^ffl-r^r i:;$^T-^^o 

[0 0 2 7] y±pcRffi^fflv^fcL. mmm(Dmmm 
mm^Mmm^^mir^::^m\^'r^x:^mm\^^'^ti^ 

chnology) . ^6^. B 1 1 9 7 H ( 1 9 8 8 ) ] 
[0 0 2 8] 

[0 0 2 9] mMm 1 

L. 1 6 S/2 3 S r RNA;^-^— 1^—' gi^Sco 

(1) L. ADNA(0|^]K 
^l(C^b:^L. Jg^H^S K 8 0 3. fc-5VMi:8 0 
4?g?*«±tel SmltfJ-CS 0t:fc'5V^^i:3 7t:. 4 — 7 0 
ra^^bfco 3 5 0 Orpm . 1 0^>^:^^L^bft 

SUfCo H^O. 5ml(D50niM N a - i; r 

— (pH7) 5 1 O 1 Omg/ml N-T-fe 
^/i^^^^y— (^>fl^^X||«:) ^;!JP;^. 3 7^0. 2 
^raSiS^iirfCo ^g^V^-C. 5 // 1 <^1 Omg/ml>^a-7"-f 
•i—^YiJBCJ^^ n \(0 1 Omg/ml:/ti^— ^'E^in;!. 
3 7r. 2^p^^;^;^-^:fco 351-. 2 5Aiioio%s 
DS^;DP^3 7t:. 3 O^ra^i^Tx^iirfCo ^i^^m. 0. 

1 2 0 0 Orpm . 1 O^^m^t-l^H^m 
(_Lg) ^(HjlRUfCo 0. 5ml<7:►^^^7^^/WA^ 

;tlPX.i^^;e»^t-^l'a^U. 1 2 0 0 Orpm . 1 O^ra^^L-L. 
Tfc^ (_b^) ^iHliRL/Co a^t-. Imlc^^^y-zw^ 
^JPX.. 1 2 0 0 0rpm. 1 0^P^3S'L^ba^^[HIlRb 
;/^o «:®ti:8 0%3i^y-ywcTi5fe^L. ^JS^. 10 
0 n I COTE^^ >;/:7r— [1 OmMh y (Tris) -HC 
K (pH8. 0) . ImM EDTA] ^il^^L-fCo ^ 

[0 0 3 0] (2) ^'^^ Kr/^-r-^— DN 

A^DNA-^^^ (ryy-( bVM:^iX;^^^X%t) ^ 

>^v^T^^u. mum(^^^. -r;r^^^HPLc (ts 

K^/K DEAE-2 SW:;5;^A. ^y— tt) ■fe:7^-x>? 

(Sep-pack) C 1 8 (e^;*-^— X?±) "Cm^. 1^*^ 
U ^DNA^5 0 // g^#fCo 




i|$P¥6-9 0 7 9 3 
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[0 0 3 1] (3) FCRmc^^:^-<—^-m^(Om 

m 

NAO. l//g^O. Sml^^^ri--:/ (^W;e-tr>>>!^ 

ry-f ^vVi Gene Amp Kit ) (^ffijttt) "^(OX 
Of! \<D1 0 Xiii|ii^/^>yP^r^ [1 0 OmMh y ;=;-H 
CK (pH8. 3) . SOOmMKCK 1 5mM Mg 
CI 2. 0. 1% (W/V) -e^^f^V] . 1 6 fi \(0 
10 1. 2 5mMdNTP?l^*Se (dATP. dGTP. dC 
TP, dTTP) . 0. 5m \ <D5^^-y}^Xti \(0^ 

-^^) ^^'y—'^^ lMlt7)20MM R16-1:/ 
^4^—. \li\(D2^ixyi R 2 3~2R:7'^-f-^ 

fc^V^iiRl 6-1 i:R2 ?>-2R(T:>\\y)\c \ n 1 
c7)20jLiM R 1 6-2:7'^-r-x^— . 1m1<^20mM 
R2 3-lR:7^^^-x'-^JP;t, ^fViCmmi^^MTLX 
1 0 O /i 1 c^^^Stc bfCo ^<^)S;SIKfi:-ti^t- \QQ II 

20 S/^^Sr^TofCo Rjt^m^. 9 4t:. 0. S^^O^tt 
2^ra^^^^SJS^01^^^>'^^3 0•y■^^/l-^To 

fco S/Smi 0 /X 1 cos;^:;ie^^St'9. ^iy— :/( NuSiev 

e ) 3 : ir:tfu—:7. (FMC^t) ^.'i-S^Qcft^^T 

yADNA:^^t>Rl 6-1 ^R 2 3-2 RO:^^^ -x— 
(CJ: !9j^5 7 O-'S 9 Obp(7)DNA;6>iti|ii^tt. R16 
-2^R23-1 R(D::f94-^—KXVf^2 7 0 — 29 
30 0 bp(D D N A ;&51t *! ^ tt/c^ 

[0 0 3 2] (4) >^-<-i^-®*ffi<D>?^ cn^v-v/^o^ 

^Jfe«l- (3) -e#e>tt/cliiHDNAS/^;^iee9 0 // 1 
^9 0 1 <7>>^:^y— /v/>^^^;J^/Vi^ (^iil-^IS) 
^;[JPx^^;^^C^i;^b. 1 2 0 0 Orpm . 1 Ol^mm'L- 
(_hg) ^iHllRbfCo 9 0// l(7)>^^^/i^ 

/V'^^iPx.i^'^^^^il^S'e^b. 1 2 0 0 Orpm . 1 O^m 

g^^*^ h y t>At 1 8 0 M 1 >'i^^;(jpx.. 12 

40 0 0 orpm . 1 0 ^ram^t^i^tt^^^i\Ri.fco ttm^s 

1 COT4DNA7Ky ^>^?Px.. 3 7t:. 

^iS^ii:. lS*iDNA(0*i^^^>fh;^^To3?ho ^iSJi9 
4t:. 1 0^^ra;!jPB^llUl?JJ:UfCo ro^J^^m 
tC75;^f^-</v=^i/ h (Stsagtt) (c-^^n-S 2 // 1 1 
0 X y ^^^ib^^j/y'r— . 1 M 1 <^T47Ky u-;^^ 

K^-^— if. 2/zlCOlOniM AT P^I^ 5 jti 1 (7)^® 

50 *^ipx.. 3 7t:. 3 o^j^p^y v^>f[^s;S^^Tofco ^ 
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JtM\^l%->—':f9 — ^( Sea Plaque )r;^fn— (F 
^t) ttlUfcDNA^^tfy/Wti:0. 5ml(DTE^<^yyr 

-^m^.. 7 ox:. 5^mmmim^i.x^/i^^mm\^ 

fzo ^fi\^0. 5ml(7)y^:^y-/P^;DP;tJ;< flA. 

1 2 0 0 Orpm , 1 0 ^^P^^^^il- bT_bS€:[HllR L. 
fzo Ikl^. 0. 5ml<^:7ac/— /^/>^^a7}^/Vi^ (^4 
^l;^?^) ^;?IPx.^l^b. 1 2 0 0 Orpm . 1 0^>W;S'L- 
b*^^[HliRbyto ^V^T. 0. 5ml<Dt^X2u:^/i^J>.^ 
MK.m^l.. 1 2 0 0 Orpm . 1 O^W^^b^S^Ie] 
iRb/Co Sm^-v 5 0 n 1 (DSUm^^h]) ^M.t 1ml 
(Dzi^^ y—^l-^Mx.. 1 2 0 0 Orpm . 1 O^J^M^^il-b 

5 1 OTE/^5/:7T-tC^^UfCo 5//g60 
M13mpl8RFDNA^l O^^^jy h C^SIPS^^HincII-C 

3 7^. 6 o^>ra^i;£;^-^fc^. vox:, i o^Wf^^ 

m^L^xmm^^m^^tfto :i(Dmm\co. s^^^/h 

(DT7i^:^V:^-:^yr^—^^M^3 7X:. 6 0^mR}& 
^"^tz^. 10 0fjil<Dy:^y^/vX^X2u:^/l^M.(^ 

mm^m) ^MPLm^v. 1 2 o o orpm , 1 o^m^ 

'L^b/KS^miRbfCo 1 0 0 fi \ <D^ uu:^jUM. 

^M^m^M^m^l.. 1 2 0 0 Orpm . 1 O^^K^S^^ 
U^^^lHlItXbfCo ftmt-. 1 0 // 1 cOSMg^^-^ h y 
2 0 0 ^1 >'l-^iPx. 1 2 0 0 Orpm 

^ 1 0^>F^^^L>U^tK^lHjlRbfCo efc^tiS 0%3^^ 
y-/vtcT*^b. 10 0// 1 (;oTE/^^>^:7z 

[0 0 3 31 :i<^<J: 5^-bTf§$Sbfc5 // 1 (DlfitiDN 
Al^5 OngCOM13mpl8RFDNA^*Px.. ^-Y^— 

h (Sffisgtt) (Jl^^tt^ 2 4^1 (^A*^^ 6 // 

1 c^B^s^jpx.Ti er. 3 o^j-rasiS^^fc^. :^J^ 

M J M 1 0 9 :=i ^^b'xV- h-feyv (^tl3g|±) 1 0 0 |i 1 

m\^:k:m'^^(D'::f^::^^ V(Dmwm^^n<^ti, 1. 5 
%T:^u—:^2xYTmMy'i^—h{^i 0 0// 1 <^?i^K 
te^b;rcJM1 0 9. 5 0 // 1 <^2%X-GaL 2 0// 
icc^lOOmM I PTG^TJ^Smlt^O. 7%r;^fn— ;^ 

2 XYTj§Jfi^;0P;t3 7X:. -^ifeig^L-fCo ^t:)tbfcM 
fe^^iSl^O:/^ — >!^^5 // 1 CO J Ml 0 9^^tf 2 XY 

rmmKmrni^. six:, smmmt^mmi^tco mm 
mmm^s o o orpm . 1 5^mm^L-\^±m^mi\^ 

b/Co C<^>±?ttil lml(D2 0%P EG- 2. 5M Na 
C 1 ^ilPx.. IS^mMcWl^. 8 00 Orpm. 1 

1 0 0 fi i(DTE^<yyr—^M^. 1 00 fi I (Dy:x, 

/—/i^^m^X<t><nA^^. 1 2 0 0 Orpm. 1 0^> 
ra^^L-bTK^^lHlllXbfCo 1 0 0 // 1 (Dy:ji/ — 

;v/^x:LX2it.)VJ>. mmm^m -kMkM^X^. 120 
0 Orpm . 1 O^J^rai^.^b^il^lHllKLfCo 1 0 

0 n \(r>^xixii^}\^J^^M^W.^t^\^m.'^\^. 1200 
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Orpm . 1 0 55^P^5^.L^U7k^^[iIlRLfCo S^t-. 1 0 

// 1 (DsymWr)- hy^7^^200//i <7)^>$^y— 

Mtl. 1 2 0 0 Orpm . 1 0 ^^^S'lL^ L^tM^InUR b 
Tto itiSf^S 0%^^y-/WCX^5fe^b. IfejSS^. 5 0 
// 1 coTEx^^y:7r-(c^^U-:$:m:7r-v?DNA^ 

[0 0 3 41 #^^fc-:*:^:7T-i^DNA^^M^ L 
T1^>';^f-^5fe [i^>^::^-F. ( Sanger, F.). 
( Science ) . ||2 1 4^. B1205H (198 

10 1) ] v--^-^— ^( SeQuenase ) ^>'v^>' 
^^vV (USBtt) ^m\^X'U—^:^^^^y>^^'^^ 
fdo 7 // 1 (O— *^^:7r— i^DNAt:!! // 1 Oiy— 
>-i/^^:7^^-r-^-^ 2 // 1 (omt>^^<vyr—^Mk,. 
6 5*C. 2^raMm3 0^^/ei^ttTv^o< 19 
Mb:^Co ^(Omt<m^\ \i \<O0, IM DTT. 2// 
1 (;0 1/6*«^^-<y :y^;?;. 0. 5// IcO [a 

-^S] dCTP. mJ2 nKOX/^^'^^y^-^^- 
bie)-^tt-^*tt2. 5//l(;0ddGTP. ddATP. d 

20 dTTP. ^D^d dCTP^^nx.fc4:*:c0^ix— y^^:^ 
n-e*:h.3. 5 // 1 OT-<y V^^iS?S?^;[iPx.3 7t:. 5 

^J-W^— 5:^— >3 :/^jS^=fTofcm^ 4//i<^s;^:^^ 

/u^^TM oy^:/ 1. 5-'3^ra«^^^»^^Tofco 
^fdm. ^/v-^K^I^U. XlS:7>ryi.i^ i^^ypm 

5-1 3T*^$tt^^tt-^*ncDL. 
30 [0 0 3 51 2 

PGRfeici^L. mmm(oi^\A 

(1) L. S^i^^WtDfcJ^xzJr/^^r-^-^T^jlS^'g^j^fe 
^Jfe01ll^^e.»^;Jxfc:^^BB^iJ^S(CDNAS I S iX;^ 

4-1 9tC^-r#*&?):7^^'Y-r-. BH^iJ#-^2 0.21 
40 (2) ^iRl^cOi^^jfeT^-g^^^TJ^JltS^Lyto 

[0 0 3 61 (2) #^6tI:7^^-r•^-^ffiv^yhPCR^fe 

(CJ;^L. Jl»BffiDNAOiii|ii 

mmmi- (d T-#fci3ffiscoL. ji^isoyy^ 

DNA^^Mt^fliV^T^M^Jl - (3) (D^mXFCR 
^ffofco y'y^'^—tl.X^i^^^Hll^l<D2 0^M 
LAUli:LAK4R. LAU1^LAM3R. LA 
U1^LAJ3R. LAU 1 LAC4 R^tKLAU 1 
^LAB4R^>^V^fCo 't(D^m. LAU1^LAK4 
RO:7'-^-f-r— 19 2 3 2bpC0L. -^T^nt^^^ 
50 JGM1198iL. 7iN^h;^f^>r J CM 1 1 9 9 
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(OmB^^. LAV 1 t LAMS R(D::^9'^-r—M\C^ 
<9 2 0 ObpC^L. ^y^u\iyt^4 I FO 1 3 1 1 8. 
13119iL. IFO13120. 1 

3 1 2 KD^^^^, LAU 1 LA J 3R<D:7'^-r'^ 
— ^tcj: 19 2 1 4bp(7)L. -J^n<:=^:^:^ I AMI 0 0 
6 8i:L. ':f^>^/PJ>. I AMI 2 1 ecoitfe^^. 
LAUl t LACAR(D^94'^—M\^X^ 2 3 ObpO 
L. ;*?-^-r i^:/;=;t'— ix— X ^A7i^;^IF0 3 5 
3 2^L. 1^:/;^ t"— iy— X IFO 

3 5 3 3COjt^^^s LAU 1 t LAB 4RC0:7"^-f 
— ?Et^:iJ;»9 2 2 4bpOL. ;^ fc"— X IF03 9 5 
4i:L. Xwt*;^ I FOl 3 1 1 OcOjte^^, LA 
F 1 i: LAU3R<^:/^-r-^— ^t;i<J:«9 l 5 ObpCO^gt 

^F - 1 (DmB'i'^^^m^mmir^:^ tmx-^tz.^ 
[0 0 3 7] (3) L. mmm^my'94'^-^m\^^ti 

^fl^^l /z 1 C0 2 0 /iM LAUl i:LAU3R^ffl 

v^xmmmi- (d T*#fci3®oL. ji»Qisc^<^y 

ADNA^^^^CfflV^-C3l^fe^Jl - (3) (D:^&'QPC 
R^frofco -^COSS;^. 16 5bp6QL. ^xnt;*-^-f 
JCM1198iL. TjN^b:^^^ JCM1199 
<7?5tfe^^^^ 2 2 2bp(^L. ^7^nt:^^-r IFOl 
3118. 13119i:L. 7^^^t;r^>r IF013 
12 0. 1312 1(0]»e^^, 15 3bp(7)L. ^J^:^ 
IAM1 0 0 6 8 ^L. X^V^/VA I AM 
12 1 6(7?jte^^. 1 7 5bp<^L. ;^7-^^ i^X;=^.t'' 
— X I FO 3 5 3 2 ^ L. ;^7-^>r 

1^X;=^^ V— X ;^7-^>r I F O 3 5 3 3 cD^fi^^. 
16 3bp<^L. iX— X IF03 9 5 4i:L. X 

Ixfc^;^ I FO 1 3 1 1 0Oit>K^^. 1 7 Obp<7)#g| 

[0 0 3 8] mmm s 

(1) ^>^y'/i^(Dmmtmmim 

3 0 0ml?f?lcpt;i0. 1. 10. 1 0 Ojic^A^M 
5^-•=&r'>'^-i^:/X/l^^^MLfco 3 0 0 
ml<7)i^>-X/W^^i[#4 7nim. ?L@0. 4 5Mm^hn-fe: 

^5fe^b. ^(7)0. 4ml^:7^/V^-#t]^'il^^rL-X 
;^XW>^>!^ ( SUPREC )-0 1 t;i5^L. 3 0 0 0rpm. 1 

[RlDSIf^-eJtfiLfCo >^^7^^-Ji(c3 5 M 1 (^fltj^H 

[lOmMMJx-HCl (pH8. 3) . 5 OmM 
KC 1 . 1. SmM MgC I2. 0. 0 1% (W/V) 
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-^y^i^^ 0. Img/mlXn'r-f ^'K] ^;!jp^:7^ 
/V^-^^5fe^L. 0. Smlffl^^-Xtn^LfCo rttt^: 
1 0 0 M 1 (i^^-^^ L. 3 

[0 0 3 91 (2) PCRffit^:<t^Jif|iSi:«^/±l 
mmms- (D T*Hr)MSL.fci^>-X/^^^:l S// 1<?C»P 

cRSi^^^»^s ci omMh y ^-Hc 1 (phs. 3). 

50mM KCl. 1. SmM MgCla. 0. 01% 
10 (W/V) 0. 6 7inM dNTP^l^^g (d 

ATP. dGTP. dCTP. dTTP) . 0. 67^ 
M LAUl. 0. 67|iM LAU3R. 0. 0 8^ 

(3) tm^(D:^mxpcR^n^fco pcr<d^-<:^ 

/V(i3 51^-r^>'^'^Tofco SiSm. R}tM<Dl 0 ju 1 ^ 
^^V— X3 : ir;^n— ;^ (FMC?±) ^/um^^Wi^k 
fTV\ ^^i:;5^!>AXn'^-r KTDNA^^feLT. MM 

v^/^v^i^vX7l^-e^^±if|li^m^^)bi^?tc;6^o:fc^5. 3 0 0 

20 ml^\Z, 10. 1 0 Offlco>^^tt^5'^^^^TV^-5i^>^X 

/i-xi^m 1 5 0'-'2 0 ohp(Dmmi^m^hivikmwf>^^ik 
[0 0 4 0] (3) ^mKx^m,m'\^(^wM:^& 

MMmS- (2) tC;^Lfc3 0 Omlf tc-^tt-em . 1 

0. 1 0 ofioA^m«^^'^*HTv^^i^>x^^ 

||f->-X/W) RXJ^3 0 Oml^{^ 1 0 om<Oikn-M-i^^^± 
ttrv^^i^vX/v^Jp^MH (6 sr. 105» LTA 

r^^^o^i^:^X>'^3 0 Oml^^tt-^tt^MFOS- 
SO (1) tmm^^hx2-^juu—:K^iy^:f^:^y^/u^ — 

JJc?^L. >3 >'LTr;^f— c^it^^^ 

*LT. T:;«f— >^^^:^JrV^S I^ii&^I^MLySio r<or 
;^-^^^:^tv>S IJ#:ffi2ml'emi^<^P'>r/v^— ^?5fe^ 
L/cm^ i^JtS^^KWt^^U 3Or'C2 0raJ*^L 

L. 3 0 0 Orpm . 1 0 LiS*g bfco MtC. 
0. 4ml(?:^^g7)c^;DP;tT 3 0 0 Orpm . 1 O^Ki^^^ 

40 3 5 // 1 C0tffMS^^K^3JPx.. ^5SW3 - ( 1 ) (D:^m 
-Ctu^fLM^^TofCo ^^V^T. ^MM3- (2) co^rj^-e 
PCR^3 Oi^-f :^/V'fTo7to -tO^gl^. V^TttO^SI 

^>':f;v(DmmmKi^'^^x^mmi>m^hMz.ii^^ mm 
'^>':fjv<D^mmx\^m^^nm^hfLt^'f)^otL^ -r^^t? 
•ib. :^':^mKx,^wMKx,^mfm'\SL^mim'^^ti)^x 

[0 0 4 1] mmm^ 

mmm3- (1) ^t^3- (2) \z.^Lfz.m^mmm 

50 (A?fOi:-r^) . RCRKjZMm (B^J^f^) . 
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u^/Vu--:^^l^y'^l^y^^U^-- (iL#4 7 mm. * ^H^W^ h Ufc (^7) o 

0. 4 5/zm) . ::^^/u^—Hm^L-^^—y:^':fu^y^ [0 0 4 2] 

-0 IRX^^iy—y'S : 1 T:^n-;^^ia^ LT. ik ^ 1^7] 

m 7 A^mma^^ ^yh (so \b}^) 



(IS^4 7mm, ?L^0. d 5 urn) 
;^:7^i--^y^-0 1 5 om 

A 1 7 5 0j^l (35^^1X50©^) 

B 1 7 5 0 /il (35^1X50111^) 
>C v^— : 1 T^u—:^ 1 0 0 g 



[0 0 4 3] 

^'L. M^SSO 1 6 S/2 3 S r rna;^-<— 1^— -gi^K 

immm] mm^- : i 



^m<Dmm ' i&<Dmm (^^dna) 

T>^^>:^ : NO 

CTTGTACACA CCGCCCGTCA 20 
ga^lj#-^ : 2 
iB>?lJOS$ : 20 

mmm : 

m\](Dmm : m(omm (^^dna) 

T>^±>:^ : NO 
BB?IJ : 

GTGCGGCTGG ATCACCTCCT 20 

ga>?y#-^ : 3 

iB^lJcOS^ : 20 

mM(Dmm'm(Dmm (^j^kdna) 

CTTGTACACA CCGCCCGTCA 
TTTTGGAGCC TGCCGCCTAA 
CGTAGGAGAA CCTGCGGCTG 
AATTAAAGTC TTGTTTAGTT 
GATAATATTA TTTTCTGTAT 
CTACGTTAH TGAGTTTTTT 
GAAGTGATGC AGGTTAAGTT 



>^Tl^^±>:^ : YES 
SE^iJ : 

CTCCTAGTGC CAAGSCATYC 20 

ia^ij#-^ : 4 

SH^fJcoS^ : 20 

la^ijcoM : mm 

20 h^nv?-:E^4^ 

T>'^±>:^ : YES 
SH^rj : 

TCCGGGTACT TAGATGTTTC 20 
SE^iJ#-^ : 5 

: 540 

m^\](Dm : mm 

30 @H^UC>aS : genomic DNA 

: b^^^/w;^ ^•rnt:;^^-r (Lactobacil 
lus heterohiochii) 
; JCM 1198 

: h^^^/V-;:^ 7J^^b;r^^ (Lactobacillu 
s homohiochii) 
: JCM1199 
BB^lJO^m : 

1-155 leSrRNA K-T-S^^ 
40 156-371 1^— ®JK 

220 tRNA^ =1- Kt-5^iiEcDjf Atee 
^ 372-540 23SrRNA ^ — Kl" -5 ^llE 



CACCATGATA 
GGTGGGACAG 
GATCACCTCC 
TTGAGAGTTT 
TAATTATATT 
AAAATAGTTT 
ATTAAGGGCG 



GTTTGTAACA 
ATGATTAGGG 
TTTCTAAGGA 
TACTCTCAAT 
TTAATTATAA 
AAATCGCAAA 
CA510GTGAAT 



CCCAAAGTCG 
TGAAGTCGTA 
AAAATTCGAA 
ACTTTGTTCT 
TTTTAACCGA 
TACTCAATAA 
GCCTTGGTAC 



GTTAGGTAAC 
ACAAGGTAGC 
AACCCTACAC 
TTGAAAACTA 
GAAATAACCA 
CTTACATCAC 
TAGGAGCCGA 



60 
120 
180 
240 
300 
360 
420 



EM#-^ : 6 

: 585 



MM<DmM ' genomic DNA 



lus heterohiochii) 



(11) ^#l|5p6-9 0 7 9 3 

19 20 
TGAAGGACGG AACTAACACC GATATGTTTC GGGGAGaOT ACGTAAGCTT TGATCCGGAG 480 
ATTTCCGAAT GGGGAAACCC AATCATCTTA GTCGATGATT GCTCGACAGT GAATTCACTG 540 

: IF013118, IF013119 

: h^<^^l-:^ 7t^^t;^^>r (Lactobacillu 
s homohiochii) 

: IF013120, IF013121 

1-162 leSrRNA 
163-370 ffiJSE 
10 277 tRNA^=i— K-rS^ftgO^A^ifi 
* 371-585 23SrRNA K-r^^*iE 



-y- n t (Lactobacil 



mm(DM^ : 574 



CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGCCG GCCGGATAAC 
aAGTTTACT AGGAGTCAGC CGTCTAAGGT GGGACAAATG ATTAGGGTGA AGTCGTAACA 
AGGTAGCCGT AGGAGAACCT GCGGCTGGAT CACCTCCTTT aAAGGAAAA AAAGCGAACG 
TGACGGAGAG TAGGAGACTA CTAAGAGAAG TCAGTGAAGC AAACGGAAGC ACACGAAAGA 
GACTTTGTn AGTTTTGAGG GTAGTACCTC AAGAAAAGTT AGTACATTGA AAACTGAATA 
TAATCCAAAT AAAAACCGAG ACAATCATTG AAGAACAGAT TGTAGAGCGA CCGAGAAGAG 
CGATCTTAAA GTAAGGTCAA GTAGACAAGG GCGCACGGTG AATGCCTAGG CACTAGCAGC 
CGAAGAAGGA CGTGACGAAC TACGAAAAGC TTCGGGGAGT TGTAAGTAAA CTAAGATCCG 
GAGATGTCCA AATGGGGAAA CCCAATGCAG TGATGCATTA TTACTAGCCG AATAGATAGG 
CTGGTAAAGG AAGACGCAGT GAACTGAAAC ATCTAAGTAC CCGGA 

japonicus) 
«^ : IAM10688 



ia^lJO®^ : genomic DNA 



60 
120 
180 
240 
300 
360 
420 
480 
540 
585 



1-155 leSrRNA ^^^—h^ir^^m 
156-358 giJSe 
224 tRNA^n— K-f-5®*ig<0#A>&S 
359-574 23SrRNA ^ =i — R-T ^ 



: b^^^/w;^ i^^:^^:i7:^ (Lactobacillu ^30 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGTCG GTGGGGTAAC 60 

TTTTAGGAAC CAGCCGCCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

CCGTAGAGAA CCTGCGGCTG GATCACaCC TTTCTAAGGA ATATTACGGA AACCTACACA 180 

CGCGTCGAAA CTTTGTTTAG TTTTGAGAGA TTTAACTCTC AAAACTTGTT CTTTGAAAAC 240 

TAGATAATAT CAAATATATT TTTTCATAAT GAAACCGAGA ACACCGCGTT TTTTGAGTTT 300 

TTTATTGAAG TTTAATTATC GCTAAACTCA TTAATCGCAT TTACCGTTAG GTAAATGAGG 360 

TTAAGTTAAC AAGGGCGCAT GGTGAATGCC TTGGCAaAG GAGCCGATGA AGGACGGGAC 420 

TAACACCGAT ATGCTTCGGG GAGCTGTACG TAAGCTATGA TCCGGAGATT TCCGAATGGG 480 

GCAACCCAGC AGTTTTAATC AACTGTTACC ACTAGATGAA TTCATAGTCT AGTTGGAGGT 540 

AAACGaCTG AACTGAAACA TCTAAGTACC CGGA 574 

*s pi ant arum) 
: IAM1216 

1-155 16SrRNA ^^n— K-T^fiW 
156-358 i^— 



mm-^ : 8 

gB^J(7)S ^ : 574 



^^mmm • genomic DNA 224 tRNA^rn— Fi-'5®*iEc7P}f A^ifl 

MM : 359-574 23SrRNA ^ :3 — Ki^ -6 

l/^V-^yUA (Lactobacillu * BB^lJ : 
CTTGTACACA CCGCCCGTCA CACCATGAGA GTSlffGTAACA CCCAAAGTCG GTGGGGTAAC 60 



(12) 
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TTTTAGGAAC 
CCGTAGAGAA 
CGCGTCGAAA 
TAGATAATAT 
TTTATTGAAG 
TTAAGTTAAC 
TAACACCGAT 
GCAACCCAGC 
AAACGCTGTG 



22 



CAGCCGCaA 
CCTGCGGCTG 
CTTTGTTCAG 
CAAATATATT 
TTTAATTATC 
AAGGGCGCAT 
ATGCTTCGGG 
AGTTnAATC 
AACTGAAACA 



AGGTGGGACA 
GATCACCTCC 
TTTTGAGAGA 
TTTTCATAAT 
GCTAAACTCA 
GGTGAATGCC 
GAGCTGTACG 
AACTCmCC 
TCTAAGTACC 



nm<DM^ : 588 



^^\](DWM ' genomic DNA 



CTTGTACACA 
CTTTTAGGGA 
AGCCGTAGGA 
ACGGAAACCT 
AACGGGTGCG 
CGAGAACACA 
ACGCAAGTCA 
CCGATGAAGG 
GGAGATTTCC 
AGCTGGCCGG 

mm"^ : 10 
gE^lJO;!^ : 588 

mm(Dm : mm 

IB^Jjc^SS : genomic DNA 



CCGCCCGTCA 
GCGAGCCGTC 
GAACCTGCGG 
GCACACACGA 
ACTTTGTTCT 
GCGTATTTGT 
GTACAGGTTA 
ACGGAACTAA 
GAATGGGGGA 
CGGCAGACGC 



CACCATGAGA 
TAAGGTGGGA 
aGGATCACC 
AACTTTGTTT 
TTGAAAACTG 
ATGAGTTTCT 
AGTTACAAAG 
TACCGATATG 
ACCCAGTACA 
GGGGAACTGA 



GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

TTTCTAAGGA ATATTACGGA AACCTACACA 180 

TTTAACTCTC AAAACTTGTT CTHGAAAAC 240 

GAAACCGAGA ACACCGCGTT TTnGAGTTT 300 

TTAATCGCAT TTACCGTTAG GTAAATGAGG 360 

TTGGCAaAG GAGCCGATGA AGGACGGGAC 420 

TAAGCTATGA TCCGGAGATT TCCGAATGGG 480 

ACTAGATGAA TTCATAGTCT AGHGGAGGT 540 

CGGA 574 

* (Lactobacillus casei subsp. rhamnosus) 

: IF03532 

1-158 leSrRNA ^=^—h^ir^mi^ 
159-375 fits 
250 tRNA^ 3— Kt~^^^<^#A>B:e 
376-588 23SrRNA ^ =i — Ki" ^ ^iiE 



GTTTGTAACA CCCGAAGCCG GTGGCGTAAC 60 

CAAATGATTA GGGTGAAGTC GTAACAAGGT 120 

TCCTTTCTAA GGAAACAGAC TGAAAGTCTG 180 

AGTTTTGAGG GGATCACCCT CAAGCACCCT 240 

GATATCATTG TATTAATTGT TTTAAATTGC 300 

GAAAAAGAAA TTCGCATCGC ATAACCGCTG 360 

GGCGCACGGT GOATGCCTTG GCACTAGGAG 420 

CTTCGGGGAG CTATAAGTAA GCTTTGATCC 480 

CATCAGTGTG TTGCTTGTCA GTGAATACAT 540 

AACATCTAAG TACCCGGA 588 

(Lactobacillus casei subsp. casei) 
30 : IF03533 

1-158 leSrRNA ^^—Vir:^^^^ 
159-375 ;^-<— 1^— ^® 
250 tRNASr:=i— K^r 5^^iSOJf Affifi 
376-588 23SrRNA K-r^®*S 



CTTGTACACA CCGCCCGTCA CACCATGAGA 
CTTTTAGGGA GCGAGCCGTC TAAGGTGGGA 
AGCCGTAGGA GAACCTGCGG CTGGATCACC 
ACGGAAACa GCACACACGA AACTTTGTTT 
AGCGGGTGCG ACTTTGTTCT TTGAAAAaC 
CGAGAACACA GCGTATTTGT ATGAGTTTCT 
ACGCAAGTCA GTACAGGTTA AGTTACAAAG 
CCGATGAAGG ACGGAACTAA TACCGATATG 
GGAGATTTCC GAATGGGGAA ACCCAGTACA 
AGCTGGCCGG CGGCAGACGC GGGGAACTGA 



SE^lJ#-^ : 11 
gE^lJCOg^ : 414 



GTTTGTAACA CCCGAAGCCG GTGGCGTAAC 60 

CAAATGATTA GGGTGAAGTC GTAACAAGGT 120 

TCCTTTCTAA GGAAACAGAC TGAAAGTCTG 180 

AGTTTTGAGG GGATCACCCT CAAGCACCCT 240 

GATATCATTG TATTAATTGT TTTAAAHGC 300 

GAAAAAGAAA TTCGCATCGC ATAACCGCTG 360 

GGCGCACGGT GGATGCCTTG GCACTAGGAG 420 

CCTCGGGGAG CTATAAGTAA GCTTTGATCC 480 

CATCAGTGTA TTGCTTGTCA GTGAATACAT 540 

AACATCTAAG TACCCGGA 588 

★ 50 SB^lJoa^ : genomic DNA 



(13) 



6-90793 



s sp. ) 

• IF03934 
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^ t° — — X (Lactobacillu 



24 



* 1-156 leSrRNA K-T^^ftE 

157-370 

225 tRNA^rn^ Kt-^^^SO^fAi^i:fl 
371-414 23SrRNA ^r^— K-T-Sli^ 



: 12 

ga^fJCOS^ : 585 
iH^ycoSS : genomic DNA 



CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGCCG GTGAGATAAC 
CTTCGGGAGT CAGCCGTCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 
CCGTAGGAGA ACCTGCGGa GGATCACCTC CTTTCTAAGG AATATACGGA GGCTACACAT 
ACTTGTTGAA ACAATGTTCA GTTTTGAGGG GCTTACCTCT CTAAACTTGT TCTTTGAAAA 
CTAGATATTA TCAATTATTT TCCTTTAATT ATTAAGATAA TTAAACCGAG AAACAACTGC 
GTATTTTTGA GTTTTTTAAT TAGTTTATCG CTAATACTCA ATTAATTTGA CGATCACGAA 
GTGACCGTTA GGTTAAGTTA TGAAGGGCGC ATGGTGGAGC CTTGGTACTA GGAG 

^evis) 

: IF013110 



20 



60 
120 
180 
240 
300 
360 
414 



1-156 leSrRNA ^ K-r-^IMiK 
157-370 

225 tRNA^::^— Ki- ^^JK^Jf A^lZfl 
371-585 23SrRNA 



: "7 1^ (Lactobacillus br ^ 

BB^J : 

CTTGTACACA CCGCCCGTCA CACCACGAGA GTTTGTAACA CCCAAAGCCG GTGAGATAAC 60 

CTTCGGGAGT CAGCCGTCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

CCGTAGGAGA ACCTGCGGCT GGATCACCTC CTTTCTAAGG AATATACGGA GGCTACACAT 180 

ACTTGTTGAA ACAATGTTCA GTTTTGAGGG GCTTACCTCT CTAAACTTGT TCTTTGAAAA 240 

CTAGATATTA TCAATTATTT TCCTTTAATT ATTAAGATAA TTAAACCGAG AAACAACTGC 300 

GTATTTTTGA GTTTTTTAAT TAGTTTATCG CTAATACTCA ATTAATTTGA CGATCACGAA 360 

GTGACCGTTA GGTTAAGTTA TGAAGGGCGC ATGGTGGATG CCTTGGTACT AGGAGCCGAT 420 

GAAGGACGGG ACTAACACCG ATATGCTTCG GGGAGCTGTA CGTAAGCTTT GATCCGGAGA 480 

TTTCCGAATG GGGAAACCCA ATCATCTTTA CCGATGATTA CAACTTGATG AATACATAGT 540 

CAAGTTGAGG CAGACGTGGG GAACTGAAAC ATCTAAGTAC CCGGA 585 

it^m^ : 9^ hx<^/ix^ (Uctobacillus) 
^ : F-1 



gBM#-§* : 13 
BH^'JcOg^ : 286 



genomic DNA 



1-20 leSrRNA^ ri— Kt* -6^^ 
21-241 Hfig 
86 tRNA^n— K-r^^^St^ffAfi:® 
242-286 23SrRNA ^ 



BB^iJ#-^ : 14 
mM<DM ^ : 20 

m^i\(Dm : mm 



mm : 

GGCTGGATCA CCTCCTTTCT AAGGAAAATT CGGAAACCTA CACAATGTCG AAAGTTTTGT 60 

TCAGTTTTGA GAGGTCTACT CTCAAACTTG GTTCTTTGAA AACTAGATAA TATTAATTTT 120 

CTGTAATTTA TTGAATTGGA TATAATCCAA TTTCAACCGA GAACACCGCG TTATTTTGAG 180 

TTTGTTAACT AAGTAAAAAA TCGCAAATAC TCAATTAACT AAAGTATCCG TAGGATACTT 240 

AGGTTAAGTT ATCAAGGGCG CATGGTGAAT GCCTTGGCAC TAGGAG 286 

^mmcomm : ^(omm (^j^kdna) 

Tl^'^-^ly;^ : YES 
SE^rj : 

CCTGCATCAC TTCGTGATGT 20 
tV50 SB^iJ*^ : 15 




25 

SE^IJOS^ : 20 

SE^iJfiOSIg : f&O^^ (^J^DNA) 
T^'f'^^:^ : YES 
SH^iJ : 

GaCTACAAT CTGTTCTTCA 20 
Ba^(J#-^ : 16 
@a^rj(Og^ : 20 

BBM(^M : mm 

i^^^}(Dmm mcomm c^^dna) 

T^i^^l^::^ : YES 
E^'J : 

TTTACCTAAC GGTAAATGCG 20 
Sa^fJ#-^ : 17 
^^\](DM^ : 20 
@H^IJ<7>M : mm 

m<Dm : 

Sa^'JooaS : flfe<^;K^ (^J5feDNA) 

r;x^-fe:/;^ : yes 

GTACTGACTT GCGTCAGCGG 20 
BB^iJ#-^ : 18 
iE^Jc^g^ : 20 

mm(Dm : mm 




#M¥6-9 0 7 9 3 
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* nm<Dmm : ftfe<^^^ (^^dna) 

T^-^ir >';=^ : YES 
SE^iJ : 

GGTCACTTCG TGATCGTCAA 20 
gB?lJ#-^ : 19 
gH^lJcog^ : 20 

mm(Dm : mm 
10 Ma^ijc>ffi® : m<Dmm (^j^dna) 

T>"f'ir>:^ : NO 
AATTCGGAAA CCTACACAAT 20 

m^m^ • 20 

BB^lJOg* : 20 
mM<om : 
^c^^ : 

mm(Dmm-m<Dmm (^j^dna) 

20 r^-^-tv-;^ : NO 

ATCACCTCa TTCTAAGGAA 20 

m^m^ : 21 

ga^(J<^g$ : 20 

mm(Dmm ^(omm c-^^dna) 

T^^^-ferV-;^ : NO 

30 • 

AAAAAACGCG GTGTTCTCGG 20 



(51) Int. CI. ' mmm-^ }r\^mmm^ f i ^mm^mm 

C 1 2 Q 1/68 Z 7823-4B 



